Gene Mutation 


* MUTATION- 

> Any sudden change occurring in 
hereditary material is called as 
mutation. 

> They may be harmful, beneficial or 
neutral. 

> DNA is highly stable molecule that 
replicates with amazing accuracy 
some errors of replication do occur. 


HISTORY 

>» 1901: Hugo de Vries first used the term 
mutation to describe the sudden heritable 
phenotypic changes in evening primrose 
Oenothera lamarckiana. 

> 1904: T.H. Morgan reported white eyed 
drosophila in the population of red eyed 
flies. 

> 1928: H.J. Muller first used x-rays to induce 
mutation in fruit fly. 


Type of mutation . 


MUTATIONS OR CHANGES IN GENES OR 


CHROMOSOMES 


| GENE CHROMOSOME = 
MUTATIONS MUTATIONS 


| Replacementof || Addition or Change in the Change in the 
one Nucleotide || Deletion of a number of Structure of a 
by another Nucleotide Chromosomes Chromosome 


(e.g. polyploidy, 
aneuploidy) 


GENE MUTATION 


> A gene mutation is defined as an 
alteration in the sequence of 
nucleotides in DNA. 

> This change can affect a single 
nucleotide pair or larger gene 
segment of a chromosome. 


TYPES OF GENE MUTATION 
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“Silent mutation — 
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POINT MUTATION 


> Point mutations are the most common type 
of gene mutation. 


> Also known as base pair substitution. 


> Change in a single nucleotide base pair. 
Point mutation can be categorized into 
three types: 


- Silent mutation 
- Missense mutation 
- Nonsense mutation 


SILENT MUTATION 


The change in one codon for an amino 
acid into another codon for that same 
amino acid . Silent mutations are also 
referred to ag. 


MISSENSE MUTATION 

>The codon for one amino acid is 
changed into a codon for another 
amino acid. 

> Missense mutations are sometimes 


re fe Onginal DNA code for an amino acid sequence: S 
DNA-CATCATCATCATCATCATCAT 
muim 


-[ His H His H His H His H His H His H His p- 
Î 
Amino acid 


Replacement of a 
single nucleotide 


CATCATCATCETCATCATCAT 


2 
M i 
“Incorrect amino acid, which may 
produce a malfunctioning protein. 


NONSENSE MUTATION 


>The codon for one amino acid is 
changed into a translation 


term Original DNA code for an amino acid sequence 
ES U G U np 
DA—CAGCAGCAGCAGCAGCAGCAG 
bases 


Amino acid Replacement of a 


single nucleotide. 


CAGCAGCAGTAGCAGCAGCAG 
-{_ Gin H Gin H Gin | 


a 
Protein \ Incorrect Seqence causes 
shortening of protein. 


FRAME SHIFT MUTATIONS 


> This type of mutation occurs when the addition 
or loss of DNA bases changes a gene' s reading 
frame. A reading frame consists of 3 bases, each 
code for one amino acid. 


> A frame shift mutation shifts the grouping of 
these bases and changes the code for amino 
acids. 


> TI nas . n . ni e n val. 


Original DNA code for an amino acid sequence 
In: ft 


DIA-CATTCACACGTACTCATGCTA] 
MI bases 
-[His H Ser H His H Val H teu H Met H Leu }- 


Amino acid 


CATTCACACGTACTCATGCTAT 
PE nie E His | Thr P Tyr K Ser f Cys f Tyr B 


x Frameshift of one DNA base results 
in abnormal amino acid sequence. 


Substitution 

> A substitution is a mutation that 
exchanges one base for another (1.e., 
a change in a single "chemical letter" 
sucl 


Substitution | 


RA Ud a 0 A TAGA DE TG 


A GG T—G T G—C C G 


Insertion 


> Insertions are mutations in which 
extra base pairs are inserted into a 


new place in the DNA 


ME CGA UUA UAC 


Arg | Tyr | Gly | 


S AUG [EGA ui UUA UUA CGG| G 
| Arg | Leu | Leu | Arg | 


e Deletion Deletions are mutations in 
which a section of DNA Is lost, or 


“An ATaAA 
Deletion 


>| AUG | CGA | uua | UAC | GGG| AAA |? 
Met Ar Leu r GI Lys 


* | AUG | CGA | UUA | UAG GGA AA ^ 


Met Arg Leu | Stop 


Effects of Gene Mutation 
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